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This invention is directed to ophthalmic compositions comprising quaternary 
ammonium compounds containing a polyalkylene oxide moiety. Some of the compounds 
are new. These polymeric compounds are useful as antimicrobial agents. The invention is 
also directed to exact molecular weight quaternary ammonium compounds containing a 



12 polyalkylene oxide moiety. 

13 
14 



The antimicrobial activity of quaternary ammonium compounds is known; see for 
example, Petrocci, et al., Dev. Ind Micro., 20, Chapter 1 (1978); Petrocci, Disinfection, 
Sterilization aid Preservaion, Third Edition, Chapter 14 (1983); Hugo, et al., Principles 
end Practices of Disinfection, Preservation and Sterilization, Chapter 2 (1982). In 
addition, U.S. Patent No. 4,567,302 and EP 214,850 disclose quaternary ammonium 
compounds which contain polyalkylene oxide units; however, neither disclose the 
compounds of the present invention. U. S. Patent No. 4,110,263 discloses biquatemary 
ammonium compounds useful in cleansing compositions in combination with a detergent. 
The compounds are useful for shampoos, skin cleansers, baby and bubble baths. WO 
91/09522 discloses ophthalmic compositions useful in the care of contact lenses. The 
compositions contain a quaternary ammonium substituted matrix material selected from 
proteinaceous materials, carbohydrate materials, or mixtures thereof. Unlike the 
compounds used in the present invention, the quaternary ammonium groups are 
substituents on a matrix material backbone rather than being part of the polyalkelene oxide 
polymer backbone. EP 0153 435 Al discloses hair care compositions containing 
diquaternary nitrogen polyethylene glycol derivatives. CA 110(3), 23322K discloses the 
preparation of certain pentane diammonium debiomides as antimicrobial agents. 

Polymeric disinfectants, in general, have shown weak antifungal activity although 
they exhibit remarkable antimicrobial activity against other organisms. This invention 
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discloses .he use of panic* polymeric disinfeting agents which have a broad spec™ 
of antimicrobial activity, including antifungal activity. 

Summary nf lh> l^^n 

™ sta ^°n* directed to m ^ 
formubttons comprising certain ouaemary an^um c^r^ a 

polyattyiene oxide n^iety. ™e c^urufc are a^c^iais and are usefi^ as 
disinfecting agents and preservatives. 

The invention is also directed to mahods for using the conpotmds to ^ 
W and p^e contac ta ^ ^ ^ 

Deta i led DMcrinrinn nf ft^ 1^^^ ,„ , 

The cphfcataic foimulations rfHlis irrvemi™ cc«ain quaternary ammonium 
compounds containing a polyalkylene oxide moiety of the following 
general formula: 




.i wherein: 

2 w = 0-10; 

3 y = 0 or 1; 

4 R 2 and R 3 are the same, or different, and are selected from the group: Q-Cjo alkyl, benzyl 
s and substituted benzyls, aromatics and substituted aromatics and cycloalkyl and substituted 

6 cycloalkyls; Q and E are the same, or different, and are selected from the group: H, Q-C20 

7 alkyl, Q-C 6 alkene, benzyl and substituted benzyls, aromatics and substituted aromatics, 

8 cycloalkyl and substituted cycloalkyls; heteroatom containing long alkyl chain, silane and 

9 siloxane; but, either Q and/or E must contain an alkyl structure of at least a C 5 alkyl, but 

10 not more than a Qo alkyl moiety; Z has the following structure: 

11 [(CH 2 -Oi(R>0) n -(CH 2 -CH(R>Oy x 

12 wherein: 

13 R and R 1 are different and can be H, methyl or ethyl; 

14 n = 1-4 

15 m = 0-4 

16 x = 1-50; and 

n A" is a pharmaceutically acceptable anion, e.g. CI", Br, I*, CH 3 (00>0*, etc. 

18 

19 Preferred compounds within the above defined structure have the following 

20 formulas: 
21 



A.Ch-^^H2-X^H2CH2-0-^CH2CH 2 C^H2CH2e-©-^H2)^CH3 



CH 3 

wherein n = 4-13 



22 CH3 |" 3 2A 

* B. CH r ^H 2 )^I^CH2CH20^CH2CH2C^CH2CH2-r^Cr^]HCH3 



CH 3 

B. 

25 tH3 CH 3 

26 

27 wherein m = 7-1 7. n = 0-14 

28 
29 
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<fH3 2A' 
C. R— n- CH2CH20-(CH2CH2<^- OfcCHj-N^-R 
<1h3 



CH3 



CH 3 

CH 3-(CH 2 )-ii-CH 2 CH2-<p^ H2 \ 
CH 3 



2. CH 3 -(CH2)— CONH— CH2CHJ- 



6-8 



6-8 



3- CHs-fCHzJ-CONH-CHjC^- „ 

The compounds are formulated into disinfecting and storage solutions for all types 
of contact lenses. The formulations can also be used as preserved saline solutions for 
rinsing and as an in the eye drop to rehydrate a lens and/or to soothe the eye. The 
compounds are also useful as preservatives in ophthalmic formulations other than lens care 
solutions, such as, ophthalmic pharrnaceuticaJ formulations. The compounds are present in 
the formulations at concentrations of about 0.0001 to 1.0 weight percent (wt. %), 
preferably 0.0001 to 0.1 wt. %, and most preferably about 0.0005 to 0.01 wt. % 

The compositions may contain other ingredients known to those skilled in the art 
of contact lens care solutions and/or ophthalmic pharmaceutical formulations. 

The compounds of the present invention overcome some problems associated with 
prior antimicrobial compounds, such as benzalkonium chloride (BAC). Specifically, the 
use of BAC has the potential for inducing a toxic response, particularly after long term 



use. 



Without intending to be bound by any theory it is believed that the polyalkylene 
oxide moieties of the quaternary ammonium compounds of the present invention are 
responsible for the compounds producing a relatively low toxic response in ophthalmic 
applications. It is also believed that the polyalkylene moieties decrease the interaction of 
the quaternary ammonium group of the compounds with other compounds of the 
ophthalmic formulations or the environment to which the ophthalmic formulation is 
applied It is postulated that the electron donor properties of the polyalkylene oxide 
moiety interact with the quaternary ammonium group (an electron acceptor group) thereby 
decreasing the interaction of the quaternary ammonium group with other compounds. 
Furthermore, the polyalkylene oxide containing polymers have been used to reduce the 
interaction of polymers with biomaterials. The following data shows that the above 
compounds are active even in the presence of the sodium salt of polystyrene sulfonate 
while marked reduction in antimicrobial activity was observed mom BAC under the same 
experimental conditions. 



Survival Count of E. aeruginosa 
in the Presence of BAC and Compound B* 



Time (hr.) 


BAC 

ao5% 


Compound B 
(n=6, m=ll, A=d) 
0.05 % 


0 


1.2 X 10 6 


1.1 X10 6 


1 


1.2 X10 6 


1.2 X 10 6 


6 


8.0 X 10 s 


1.0 X 10 5 


24 


2.7 X 10 s 


<10 


48 


1.7 X 10 s 


< 10 


70 


1.3 X 10 6 


<10 


14 Days 


1.5 X10 6 


<10 



The above formulations also contain the sodium salt of polystyrene sulfonate. 
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Two general schemes were employed to synthesize the compounds of the pnsent 
invention. The monoquat compounds [A] were prepared starting from an aromatic 
substituted polyethylene oxide. An excellent starting compound w*s found to be p - 
nonylphenol polyethylene oxide. This compound was obtained as surfonic N-120 and N- 

products or adducts of nonylphenol and ethylene oxides. This w^s reacted with thionyl 
chloride and then converted to a tertiary amine and men me q^aterr^ arnmonium 
compound according to the following general scheme. 

Jsco, 

I Emm N.HOtnMdiytamirw 



The diquat compounds such as [B] and f C] were prepared starting with hydroxy 
terminated polyalkylene oxides in the following general scheme of reactions. 



NMOrrMthyMkylantra 




CHj 



Compound 8 



Compound ci 



i Example 1 

2 

3 Synthesis of Compound A (n=10) 

4 

5 Sulfonic N-120 (6.55 g, 0.01 moles, from Texaco, Austin, TX) was reacted with 

6 1.38 g (0.01 moles) of thionylchloride and 0.88 g (0.01 moles) of pyridine in 150 mL of 

7 toluene under reflux condition for 6 hrs. A precipitate was formed The decanted organic 

8 layer was concentrated in vacuo and dissolved in chloroform (80 mL). This organic 

9 solvent was washed with satd. NaCl (10 mL X 3), dried over anhydrous N^SO* and 

10 evaporated to leave a liquid material (6 g). IR indicated no OH groups in the molecule, 
u 

12 The above chlorine compound (5 g, 0.0076 moles) was reacted with an excess 

13 amount of N,N-dimemylamine in 30 mL of dry THF (dried over LAH) under the pressure 
u at 70°C for 24 hrs. and filtered The filtrate was concentrated in vacuo and dissolved in 

15 chloroform (50 mL). This was washed with saturated NaCl solution and evaporated in 

16 vacuo to leave the corresponding tertiary amine (5 g, 100% yield). NMR spectrum shows 
n singlet at 2.3 ppm for N(CH 3 )2. 

18 

19 The tertiary amine (2.27 g, 0.0034 mole) was then reacted with p-chlorobenzyl 

20 chloride (0.54 g, 0.0034 mole) in 20 mL of isopropanol under reflux conditions for 7 hrs. 

21 The concentrated reaction mixture was applied on a preparative C, g reverse phase column 

22 with acetonitrile:H 2 0 (70:30) was used as an eluent. The corresponding fraction was 

23 collected and concentrated in vacuo to leave 1 .5 g (5 1 .9% yield) of the product: 

24 Elemental Analysis: Calcd for C^HoCluNO^l 1/2 H 2 0:C, 59.80; H, 8.99; N, 1.45; CI, 

25 7.35; O, 19.91. Found: C, 59.90; H, 8.91; N, 1.61 NMR (CDC1 3 ) 6 7.55 and 6.75 (2d, 4, 

26 QH,), 7.3-7.0 (broad, 4, C^), 5.0 (s, 2, 4.1-3.4 (48, OCJ^CHj), 3.3 (s, 6, N- 

27 CH 3 ) and 1.7-0.4 (l^CHJgCHj). 

28 
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Example 2 

Synthesis of Compound B (n=6, m=n, A=a) 

By following the same procedure as described for the synthesis of A(n=10) with 
poMvtee oxide (molecular weight 400) 20 g (0.05 moles) w*s reacted with 6 6 g 
(0 055 moles) of thionyl chloride and 4.9 g (0.055 moles) of p^dine in 200 mL of 
to luene20g. (,00% yield) of the product is obtained No appreciable amount of 
hydroxyl group was detected by IR spectrum. 

The above dichloro compound (4.0 g, 0.01 moles) was reacted wift m excess 
(83.9% y,eld)ofthequat compound: Elemental Analysis: Qucd. for C„H«N Qfl 

1.4-1.1 (app 25, 36, (Oyj, and 0.8 ft 6, -C^-ay. 

Example 3 

Synthesis of Cnnyni^d ^ (t^) 

~- 3.78 g (0.0.27 mote) rf^W^^ ^ 
(synthesized from myristoyl chloride and N3<lin^le%le n edia I nine) at 125°C for 6 
hrs. Purification by ethyl ether aflorded 1.8 g (30% yield) of the desim. product- 
Efanmul Analysis: Calcd. for C^^Cl, (1048.36>1 H 2 C C, 60.82; H, 10.79- N 
525. Found: C, 60.62; H, 10.83; N, 5.20. NMR (CDCy 8 8.7 (broad s, 2 N-H) 3 8 
On, 44, 0*5*0 and ^ 3.4 (d, ,2, N-CHJ, 2.2 ft 4, 6 ^ 

q=0)CH,Cry, u (s, 30, (Oy.-ay and 0.9 (I. 6, CH 3 ) ' ' 



Example 4 



Synthesis of Compound C2 (vf=€) 

Following the same procedure as described for the synthesis of Compound C3 with 
3.0 g (0.012 moles) of N<N,N-<imiethylethyl>nonanoylamide (synthesized from nonanoyl 
chloride and N,N-dimethylethylene diamine) and 1.57 g (0.0038 moles) of polyethylene 
oxide (m.w. 400) - dichlo compounds, 2.2 g (59% yield) of the product was obtained. 
Elemental Analysis: Calcd. for C^NAC^: C, 59.29; H, 10.40; N, 6.29: Found: C, 
59.37; H, 10.71; N, 6.42. NMR (CDC1 3 ) 8 8.7 (broad s, 2, NH), 3.8 (m, 40, CH 2 CH 2 0- 
and NT-ay; 3.4 (s, 12, hf-CH,), 0.9 (t, 6, CH 3 ), 2.3 (t, 4, C-CHj), 1.6 (m, 4, N- 
CHjCHj), 1.3 (broad s, 24, CHKCEfe)), 0.9 (s, 6, CH 3 ). 

Example 5 

Synthesis of Compound CI (n=6) 

The polyethylene oxide (molecular weight 400) dichloro compound (5.1 g, 0.013 
moles) was reacted with an excess amount of dimethylamine in 20 mL of tetrahydrofuran 
at 85°C for 16 hrs under pressure and concentrated in vacuo to remove the solvent. The 
remaining material was dissolved in ethylacetate and washed with saturated NaCl 
Solution. This reaction yielded 2.9 g (57%) of the desired tetramethyl-diamine compound. 
The structure has confirmed by NMR and IR spectra. 

The above compound (2.3 g, 0.0058 moles) was reacted with (m,p> 
dimethylhexylsilylethylbenzyl chloride (3.9 g, 0.0131 moles) in 40 mL of isopropanol 
under reflux condition for 6 hrs. This reaction afforded 2.9 g (50.9% yield) of the desired 
product. Elemental Analysis: Calcd for C^^A Si 2 Cl 2 (1062.50>1 H 2 0:C, 62.24; 
H, 10.07; N, 2.59. Found: C, 62.49; H, 10.24; N, 2.67. NMR (CDC1 3 ) 5 7.4 (m, 8, 
-0-X 5.0 (s, 4, -(ZkEb-N*), 3.6 (m, 36, OCHjCH^ 3.4 (s, 12, N*CH 3 ). 
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The degree of polymerization, represented in the above compounds by n, is an 
expression of the number of structural units in a given polymer molecule. This number 
actually represents the average degree of polymerization as all the molecules will not have 
the same a This invention is also directed to the use of polymers with an exact molecular 
weight, that is, no distribution of molecular weight. New procedures for making the exact 
molecular weight polymers are set forth below. 

The following examples are directed to synthesis of exact molecular weight 
compounds. Compounds B 4 and B 6 are most preferred. 

Example 6 

Synthesis of Ffr art Molecular Weight pro Sp ^ r o mT n. m * F 



Compound 



m 



B, 



13 



CI 



ii 

13 



ii 

13 



_4 

6 



Br 
CI 



Br 
Br 



»6 



11 



Br 



a) Compound B, 

16.00 g (82.4 mM) of tetraethylene glycol was reacted with 16.30 g (206 mM) of 
pyridine and 24.50 g (206 mM) of thionyl chloride in dry chloroform (200 mL) at 65°C 
for 5 hrs. The reaction was neutralized by addition of aq NaHCQ, and the organic phase 
washed with water (2 X 25 mL) then dried (MgS0 4 ). The filtrate was concentrated and 
the residue distilled under reduced pressure (bp 10 84-85°C) to provide 15.63 g (82%) of 
tetraethylene glycol dichloride as a clear oil. 1.04 g (4.5 mM) of tetraethylene glycol 
dichloride was reacted with 2.44 g (10.12 mM) of HN^emyltetradecylamine in 0.3 g 
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1 of DMSO and heated at 100°C for 1 8 hrs. Upon cooling the solidified reaction product 

2 was crystallized from ethyl acetate followed by recrystallization from ethyl acetate and 

3 ethanol to give 0.9 g (28%) of B, as white crystals, mp 106-108°C. »H NMR (200 MHz, 

4 CDC1 3 ): 8 4.1-3.6 (broad, 20 H, OCHjCH* NCHj), 3.45 (S, 12 H, N-CH 3 ), 1.72 (broad, 4 

5 H, NCHjCHj), 1.4-1.2 (broad, 44 H, (CH^, 0.88 (t, 6 H, -CH 2 CH 3 ). Anal. Calcd for 

6 QoHaANA'O^ H 2 0): C, 65.23; H, 12.14; N, 3.92; Found: C, 65.29; H, 12.08; N, 

7 3.84. 

8 

9 b) Compound B, 

10 15.00 g (53.1 mM) of hexaethylene glycol was reacted with 14.10 g (178 mM) of 

11 pyridine and 20.8 g (175 mM) of thionyl chloride in dry chloroform (200 mL) at 65°C for 

12 5 hrs. The reaction was neutralized by addition of aq NaHCC»3 and the organic phase 

13 washed with water (2 X 25 mL) then dried (MgS0 4 ). The filtrate was concentrated and 

14 the residue distilled under reduced pressure (bp l0 147-1 52°C) to provide 1 1 .63 g (69%) of 

15 hexaethylene glycol dichloride as a clear oil. 4.8 g (15.0 mM) of hexaethylene glycol 

16 dichloride was reacted with 8.81 g (36.5 mM) of N,N^iiir^yltetradecylamine in 2 g of 

17 DMSO and heated at 125°C for 15 hrs. The solidified reaction product was dissolved in 
is ethyl acetate and precipitated with hexane (X 3) to remove DMSO then crystallized from 

19 ethyl acetate followed by recrystallization from ethyl acetate and ethanol to give 6.19 g 

20 (51%) ofB, as white crystals. 'H NMR (200 MHz, E^O): 5 3.96-3.32 (broad, 28 H, 

21 OCH 2 CH 2 , NOU 3.13, 3.09 (2S, 12 H, N-CH 3 ), 1.75 (broad, 4 H, NCH 2 C1U 1.4-1.2 

22 (broad, 44 H(CH&), and 0.86 (t, 6 H, -CHjOij). 

23 

24 c) Compound Bj 

25 10.48 g (53.9 mM) of tetraethylene glycol was reacted with 10.28 g (130 mM) of 

26 pyridine and 27.0 g (130 mM) of thionyl bromide in dry chloroform (100 mL) at 70°C for 

27 5 hrs. The reaction was neutralized by addition of aq NaHCQj and the organic phase 

28 washed with water (2 X 25 mL) then dried (MgS0 4 ). The filtrate was concentrated and a 

29 resulting sulfur precipitate removed by addition of chloroform and filtration through 

30 Celite. The filtrate was concentrated and the residue distilled under reduced pressure (bp 10 

31 100°C) to provide 7.71 g (45%) of tetraethylene glycol dibromide as an amber oil. 2.20 g 

32 (6.88 mM) of tetraethylene glycol dibromide was reacted with 3.65 g (15.1 mM) of N,N- 

-11- 
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d^ltemKiecylamme in 0.5 g of DMSO at <W for 15 hrs. The solidified reaction 
product was crystoUized twice from «hy. acetate to give 3.93 g (7!%) of B, as amber 
ays* 'HNMRCOOMH.p.O): 8 4.0-3.4 (broad, 20 H, OCHjCHj, NCry 7lT(S 

h ss? r^? N w ™ *"* 44 h ™ - « 

^59.40^ Z C - H -.a. H 3.4, 



d) Compound B 4 

9.44 g (33.4 raM) of hexaethylene glycol was reacted with 6.38 g (80 7 mM) of 
pyndme and .6.76 g (80.6 mM) of thiony. bromide m ^ Mom{om ^ „ ' 
for 3 tas. The reaction was neutralized by addition of water and stirred for 30 minutes 
foUowed by ashing of the orgatuc phase with water ^ ^ (2 
-4-5). ^<^P^^dM(M^ t X^s^ come ^^ ai ^ 
^to precpi^ removed by addition of methanol and fitaation ^ ^ ' 
^filtrate was concentrated »d the residue was d™d in ^ t0 p^de 8.85 g (« 5 ./.) 
****** *«- dibromide as an amber oi,. g (5 . 53 ^ of 

of r^T. ^ 2M 8 °" ° f NJ^^h^Iamine in 
M.rfEMSOMWCfcKta. ThesoUdifiedreactionproduc, Jo^f™ 
2 «* followed by realization from ethyl ace** and euano, to ^ 3 ,7 g 

2S H OCHOfe NCH,), 3..5 (S, 12 H, *CH 3 ), 1.78 (broad, 4 H, NCHAfc) , 4^7 

mm™?!"??*™* ~^*<™K» C 

H, 10.63; N, 3.14; Found: C, 59.20; H, 10.59; N, 3.11. 

e ) Compound Br 

The synthesis of octaethylene glycol was performed by following the procedure 
^ in J. a* ch*. a 6678, (.992) (Erik M D. Keegstra, et a..): trfty, chloride 
™s reacted with excess diethyl glycol to make a motKKitylated diemylene glycol 
"*™d,ate (yield: 87»/„) followed by reaction of two equivalents of the monotiity.ated 
compound with one equivalent of temwhylene glyoo. delate to form the ditftylated 
ocaethylene glycol intermediate (yield: 95%) which was then converted to octaethylene 
glycol by nydrogenolysis with hydrogen and palladium on charcoal catalyst (purity: 

-12- 



i . 97.2%, by GC yield: 90%). Overall yield was 74% 4.47 g (12.1 mM) of octaethylene 

2 glycol was reacted with 2.30 g (29.1 mM) of pyridine and 6.07 g (29.2 mM) of thionyl 

3 bromide in dry chloroform (100 mL) at 50°C for 5 hrs. The reaction was neutralized by 

4 addition of water (25 mL) and stirred for 30 minutes followed by washing of the organic 

5 phase with water until slightly acidic (3 X 20 mL, pH = 4-5). Hie organic phase was 

6 dried (MgS0 4 ), the filtrate concentrated and the resulting sulfur precipitate removed by 

7 addition of methanol and filtration through Celite (X 2). The filtrate was concentrated and 

8 the residue dried in vacuo to provide 4.41 g (74%) of octaethylene glycol dibromide as an 

9 amber oil. 2.91 g (5.86 mM) of octaethylene glycol dibromide was reacted with 3. 12 g 

10 (12.9 mM) of N,N-dimemyltetia-<iecylamine in 0.7 g of DMSO at 80°C for 15 hrs. The 

u solidified reaction product was crystallized from ethyl acetate followed by recrystallization 

12 from ethyl acetate and ethanol to give 4.0 g (70%) of Bj as white crystals. 'H NMR (200 

13 MHz, DP): 6 4.0-3.35 (broad, 36 H, OCH 2 CH 2 NCH 2 .), 3.15 (S, 12 H, N-CH 3 ), 1.76 

14 (broad, 4 H, NCH 2 OU 1.4-1.2 (broad, 44 H, (CHjU 0.86 (t, 6 H, -CH 2 CH 3 ). Anal, 
is Calcd. for QgH^NA: C, 58.88; H, 10.50; N, 2.86; Found: C, 58.56; H, 10.28; N, 
16 2.89. 

17 

is f) Compound 

19 1.65 G (4.0 mM) of hexaethylene glycol dibromide was reacted with 1.90 g (8.9 

20 mM) of N,N-<iimemyldodecylarnine in 0.44 g of DMSO and heated at 80°C for 15 hrs. 

21 The solidified reaction product was crystallized from ethyl acetate followed by 

22 recrystallization from ethyl acetate and ethanol to give 1.85 g (55%) of B 6 as white 

23 crystals, mp 83-85°C. 'H NMR (200 MHz, DjO): 6 4.0-3.35 (broad, 28 H, OQ^CH* 

24 NCH 2 .), 3.15 (S, 12 H, N-CH 3 ), 1.8 (broad, 4 H, NCH 2 CH2.), 1.4-1.2 (broad, 36 H, 

25 (CHiU 0.86 (t, 6 H, -CH 2 CH). Anal. Calcd for CioHuB^NA: C, 57.54; H, 10.38; N, 

26 3.36; Found: C, 57.68; H, 10.42; N, 3.30. 

27 
28 
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Compound 
J* 



Log Reduction of 0.001 %CompoiiDds* 

A fifftugdts & manxscens 



6 his 
1.6 

il 

2,1 
1.4 
2.4 
2.2 



24 his 

L7 
2.6 
2.4 
2.7 
2.7 
3.2 



6 his 

3.0 
2.9 
4.0 
3.2 
3.5 
2.2 



24 hi s 
4.8 
4.1 
6.8 
3.9 
5.6 
3.7 



* in 0.58% boric acid, 0.05% disodium EDTA n iso/ . , « 

chloride at pH 7.0 uisooium bUlA, 0.18% sodium borate, 0.49% sodium 



Example 7 

Pteemri Saline or Quart Trns rarfatohy 

Boric Acid 0 5go/o 

Sodium Borate 0 lg% 

Sodium Chloride 0 49% 

Disodium EDTA Q 1Q J 

Compound B 5 aoM% 

Tetranic 1304 Q J0/ 

Na0H/HC1 P H7.4° 
Purified Water n _ 
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We claim: 



1. A contact lens formulation comprising a compound having the structure: 



wherein: 
w = 0-10; 
y = 0 or 1; 

R 2 and R 3 are the same, or different, and are selected from the group: Q-Cjo alkyl, benzyl 
and substituted benzyls, aromatics and substituted aromatics and cycloalkyl and substituted 
cycloalkyls; Q and E are the same, or different, and are selected from the group: H, Q-Cjo 
alkyl, Q-Q alkene, benzyl and substituted benzyls, aromatics and substituted aromatics, 
cycloalkyl and substituted cycloalkyls; heteroatom containing long alkyl chain, silane and 
siloxane; but, either Q and/or E must contain an alkyl structure of at least a C 5 alkyl, but 
not more than a Qo alkyl moiety; Z has the following structure: 



wherein: 

R and R' are different and can be H, methyl or ethyl; 
n=l-4 
m = 0-4 
x = 1-50; and 

A' is a pharmaceutically acceptable anion. 

2. The formulation of Claim 1 wherein the compound is selected from the group 
consisting of 




[(OJj-CH^^-CCHj-CHCR'^OU 
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fH 3 A" 

:^-©^H 2 ^H 2 CH 2 ^O^CH 2 CH 2 (^H 2 CH 2 ^-jbH 2 }-CH3 
CH 3 8 

wherein n = 4-13 



fH3 CH 3 ^- 

CH ^Kfc^ C ^ CH 2cK C ^ CH 2^CH 2 CH 2 -^CH 2 J-CH 3 
CH3 CH3 m 

wherein m = 7-17, n = 0-14 



?? pH3 2A 

C M3 CH3 

wherein R and n are as defined below: 



CH3 

CH 3 



CH 3 -(CH2^— CONW- CH 2 CH2- 



CH 3 -(CH 2 )^CONH-CH 2 CH 2 - 
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6-8 



6-8 



6-8 



3. The formulation of Claim 1 wherein the compound is present at a concentration of 
0.0001% to 1.0% 



4. The formulation of Claim 3 wherein the compound is present at a concentration of 
0.0005% to 0.01% 

5. An ophthalmic formulation comprising a compound having the structure 



R3 r3 



wherein: 
w = 0-10; 
y = 0 or 1; 

R 2 and R 3 are the same, or different, and are selected from the group: Cj-C^, alkyl, benzyl 
and substituted benzyls, aromatics and substituted aromatics and cycloalkyl and substituted 
cycloalkyls; Q and E are the same, or different, and are selected from the group: H, Q-Qo 
alkyl, Q-Q alkene, benzyl and substituted benzyls, aromatics and substituted aromatics, 
cycloalkyl and substituted cycloalkyls; heteroatom containing long alkyl chain, silane and 
siloxane; but, either Q and/or E must contain an alkyl structure of at least a C 5 alkyl, but 
not more than a alkyl moiety; Z has the following structure: 

[(CHrCHCRVOHCH^HCR'^OU 

wherein: 

R and R' are different and can be H, methyl or ethyl; 
n- 1-4 
m = 0-4 
x = 1-50; and 

A' is a pharmaceutically acceptable anion. 
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6. The formulation of Claim 5 wherein the compound is selected from the group 
consisting of 



fH3 A " 

CK0^H2^H 2 CH^C>-(CH 2 CH 2 (^CH 2 CH 2 e^-^H 2 }-CH3 
CH3 8 
wherein n = 4-13 

CH3 ^ m 

wherein m = 7-17, n = 0-14 



fj 3 F+ 3 2A " 

R— N— CH2CH20-(CH2CH2(^- ChfjCHj-Nr^R 

k " 1 



CH3 



wherein R and n are as defined below: 



9 H 3 

CH 3 



6-8 



CH 3 -(CH2^- CONH- CH 2 CH2~ ^ 



CH 3 -(CH 2 j-CONH-CH 2 CH 2 - ^ 
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f 



7. The formulation of Claim 5 wherein the compound is present at a concentration of 
0.0001% to 1.0°/. 



8. The formulation of Claim 7 wherein the compound is present at a concentration of 
0.0005% to 0.01%. 

9. A method for disinfecting a contact lens; which comprises, applying the 
composition of Claim 1 to the lens. 

10. A method for preserving an ophthalmic formulation by adding a compound of 
Claim 5 to the formulation. 

11. A compound of the formula 



2A 



W f* 3 

R — N — CH2CH2CKCH2CH23- C^CHrfR 
I n I 



wherein R is CH^CH^-SiiCH^-CHj-CHi-Ar-CR^, n is an integer from 6 to 8 and A- is 
a pharmaceutically acceptable anion. 

12. A compound of the formula 

CH 3 jT 

CH3 • 
CH3 CH 3 



wherein m is 13, n is 2 and A is CI having a molecular weight of 714.05. 
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13. A compound of the formula 



f!? T 3 2A" 

C ^^ H 2fef- +CH 2CH 2 O^CH 2 CH 2 C^CH 2 CH^I^CH 2 )--CH3 

CH 3 



wherein m is 13, n is 2 and A is Br having a molecular weight of 802.95. 
1 4. A compound of the formula 



pH3 CH3 ^ 

CH3 t H3 m 



wherein misl3,nis4andAisCl having a molecular weight of 802. 16. 
15. A compound of the formula 



PJ* T ° 2A 

CH 5-^H2^lj^CH 2 CH 2 C>^CH2CH 2 (^CH 2 CH^wl{CH 2 )-.CH3 

ru-a ' m 

CH3 CH3 



H3 CH 3 



wherein m is 13, n is 4 and A is Br having a molecular weight of 891.06. 
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CH3 2A" 
CH r (CH^j |U + CH 2 CH 2 O^CH2CH 2 C^CH 2 CH 2 -I^CH2^CH3 
CH3 CH 3 



1 16. A compound of the formula 

2 
3 
4 
5 
6 
7 
8 

9 wherein m is 13, n is 6 and A is Br having a molecular weight of 979.17, 

10 

ii 17. A compound of the formula 

12 
13 
14 
15 
26 
17 
18 

19 wherein m is 1 1, n is 4 and A is Br having a molecular weight of 834.95. 

20 



CH3 ^ 2A" 

CHrKfe^CHzCHzCHCHzC^CHzCHz-ljHCHz^CHa 

bH3 CH 3 
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